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(54) PRODUCTION OF POLYESTER 

(57) Abstract: 

PURPOSE: To produce a polyester which contains 
colloidal silica of an improved affinity and can give a 
fiber or film of excellent abrasion resistance by adding 
colloidal silica surface-treated with acrylic acid to 
the reaction system during the polycondensation of an 
aromatic dicarboxylic acid with a glycol. 

CONSTITUTION: A process for the production of a 
polyester mainly consisting of a polyester comprising a 
dicarboxylic acid based on an aromatic dicarboxylic acid 



or its esterrfiable derivative and a glycol, desirably 
an alkylene terephthalate or an alkylene naphthalate, 
wherein colloidal silica at least part of whose surface 
is treated with a silane, titanium or like coupling 
agent (of a volume shape factor of- 0.35-0.52 and a 
particle diameter of 0.01 -SOm^) is added to the 
reaction system before the completion of the 
polycondensation reaction to obtain an 
abrasion-resistant polyester. The amount of addition is 
0.01-30 pts.wt, particularly desirably 0.1-10 pts.wt 
per 100 pts.wt polyester. 

COPYRIGHT: (C)1992,JPO&Japio 



-1- 



® B * B 4* » fx ( J P) © 4$ » it H 4i §g 

® ^ H 4$ flp 2: ft (a) ¥4- 180921 

©IntCL' f&SIJia^ ffl^^a#^ @4>B8 ¥/£4¥(1992)6j!29B 

C 08 G 63/78 NMR 721 1-4 J 

C 08 F 2/44 MCQ 8215-4 J 

fii ¥2-308560 
®& m ¥2(1990)11^168 

®m m % it * * & »IHR=»m4845#tt (W, TBS**L) 

w m w b * nwa»Hftm4845»» (»r, Taa**D 

®% H J3 S ± ffl a B #[^!i:H ) ftrtT4845#* (W, TiS^'iL) 

©tbHA S S 6 m^iP+*EB*«Mfiir2TS2#l^ 



9) & 9 

2. <&tf»*cDeffi 

ft = o * ^ •> y atfc* *fi*a&R£j&<£te* * 



#uxf V7n - mc ft * s n * # y 

tt»aa>SS icGOdb^f^^^- 

tt?i©'< "ii-i^i >Ktt:t itat*»#*« 
*>Ltt*<b* — *k 3 o < y 

JfcfclciiEJ^FoCDfcffii^ Steffi L**<^ "Tttfcfc 



-147- 



T45 0h fllxl*. ^MBa63-22 1 1 58^ £ 
W^ttflflBS 6 3-2 8 0 7 6 3 4i v «Tl±3D^ 

*fc**MBB 63- 3 12345*&*-C 

u 3 o -c z/u •> y * ta^F«ffi* * * * y > /*J"c 



?lffl¥ 4-180321 (2) 

^f^^MStiBI^ *ffi©2l>tt< 

X v zr v >r»-cttau $ a i= 7 ^ y ^be t> l 
< ttfitt 7^**7 ? yAfc*fcii**i$>©«te 

yx^f-A»©ttis*ft^^-»"ca 

fit $ tl S o 

Iff l/7^^Ks ^V7UI» * 7 * U > i> *7 
;U3K>tto *^ 7 * -Ai 9 > *^ * >fctt 

/s + t*-yf-u>/y3-;u/.£ir©7^+u> 



So *«Hlc*i^T* y xx^^t LTtt* 
tf7^*b>xl/7^U - h*fcl*7^*U>*- 

* 2 0 *iU«JBlT*tt©^*^#>Blij!t»^r y 
f^ffi^ilT, ±12 LfcfiR#£l*K:, 7S*tf> 

ko + ;>, # y x f - u > y y = - * > * u 7 o 

w -tKD4-5/7 , ro>tt/IirolfiKISe^ 

ttofc&f y flr-m^ h y •> 

A*to5BRt»i1-*»a*^»it J P7^3^v/->y 



fcffl^SBKIi* JSR»S©»»?tt*»*fc*fc* 
< tiO. 0 1 ~ 5. 0 tim. EKff * I* < »l. I ~ D 

^f^l OOiiaii:^LtO. 01—3 0 « SB 
ffr* L < . 1=1*0. I -1 Ofiiffi^ffH^o 

ja±©#fln7K##ttW«3£ 1 <BEl±©*n*#ft? 

f Lil4tOHT*>5>^, 7 



-148- 



if y f- a> h y y h + *>*>5>. 7x-^h'J> h 

* *> •> 7 > ^ K > >? ;U h <J x h + *> *> 7 > ^ y 

;u h y -f 7 7 d # * 5/ •> 5 > * 3 - ^ o o ^ o h* 

ju h y y h * -> *> 7 > . i> y h*i/5?yf-^->9 
^ „ >* x h * •> y f - ;u 7 x - ;u •> 7 > s x h + -> 

* ■/ *> 7 > > 3 - (2-7;yif^7;/^D 

tr ;u) h y y h * ■> v 7 > , 3-yj->K*->r 
o f h y y h * •> 5 > ^ t y d> h y x h * ■> 

->7>^ h'x;U h y x h + tt^©^ 

(K&) 7xx;U2£. txyi,£*^**r**-*7;u 
3 * > > 7 >JI* FUf A^dov/^>, yx 
^ ;l/ ? d a •> 5 > iTO £ d o i/ 7 T-b 
h + ->h'jif;k>7>> y *fe h + •> ^ 7 * - 
;U > 7 > * h 'J 7 * h * > fc* x ;U ■> 7 > tt if © T 
-tr h * *> i/ 7 >*l £T© *> 7 > &*7 y 7* »J > ^ *!U 
'f vyu^hMVXfTa^ ;l/f 9 * - h s 
tt£©^**-h&*??7*y>r#K T -fe h 7 ^ 
3*i/7;l;-n'^V7 , ot'L' - MX ^ <D 7 



KH¥ 4-180921 (3) 

/bun^^^'j > r aw >x £ a< $ 1/ * n * a< 
:ni:K£sn5:iiitt^« J* * L < fi •> 7 > 
a**y>r*u $ Steffi u < tix 7 

1 0 0 fi*8Bfc*t LTO. 05-1 0 tt*SU *P * L 

* 7 7*'j >r&st±o~i 0 0 "coesoiaa^ 

*»HJl-eiiJ:&LA:ft)**?7y >r«T?nn 

^y/ws/y/7tt^©3fiffi©-eifcO< 

hli* 9 9 V &Wt* 3-9 9*) ^»3S**5* « 
t6R*(*i:UCnt»7^y ;U» * I* ® 7 ;b * 



;U7 £ y ;u&£x x f 

R . 

I 

( C H 2 - C - ) 
I 

C 0 O X 

R, l****fcl*fttt7JI>*JW*T*D* X(i 
* JR > 7 ^ + ^ 5 > 7A*H«, 7 ;u * 'J ± W 

& 7 > * x -7 A ^ 7 S > ^ 7>U3*i/#yx 

© * ffl I* T t> J: <«> „ 4>^47^'J^3IH*H 

i«tH;7-(D««;«iuii, r * y * » ,> 
7^y/mxx^^s 7^y^»©^^«ffl(>L 
<c*tt#7>*x<7/*tt % y^^y/m. s 9 9 
y/mxx^/K?**?** cns>tt*E2«Ei± 
m 5. 2«ia±*»fliLfc»£tt7*y 
^BE/7^ y;u«yf-^xx-f^^«^fe©J:7 



^^ii: LTlix 300-1000000 A< » 
* L < * 3? <i I: li 1 0 0 0 - 5 0 0 0 0 0 A< ff * 
H'. jSiifc ITIi, r a ^ A M tl? 
1 0 Ofit^C^tT^i L < HO. 01-5 Oil 
fiS> i L < lil.l - 30fi*fflT**o C 

ti h7 9 y;ujR^«#tt#ttTt>2«JSl±*ffffl 

=p v> 7 9 y **$s(*T0&Btt9£&<itti::in 

5S $ ft >x l> . at»K*Tfi6«^t6Cii: 

j:9ffttfcn*, #yx^f*^oe&**«t 
***fctttt#yxxf t ^©«ajntt-e**/y 

3 - ;U # T ?T 7 © *< *F * L l> „ *5 C © K <D ft 

mx&ttiat&izxioirth, w * (f > fi^tt&a 

^ i: J: T J: < , 4 fc, t > K / 7 > / 



-149- 



* T © M *« IF 4 L i» . &#©»!)&*© 
^{:tt*)iit^i-C^7 » Tf « EE L & 

»»lr*ol!ia*H:^9 'Jttttt«SLtti< 
ft it «t *> £ tMi -5 *< # t L ^ o 

* ft hj ic # 5 # y * * * (i * ^ * ® * * T 

7*U-h©»&li* f 1/ 7 n K * 5 li 

- h£xf-U>/y a - * £ © IBI 
TRfc**. tt«£«**JB«SL, o ^ T fi tfc £ * 

ffj it tf * * i"> ^ , v ^ * > A * tj^-OA^ 
3E i& * a ;U h £ © ft Bt £ ^ * * 

<tLxr>f-*><b^«5. * > <t £ «5 ^ y t 
i9 tffl^t A^o * * » fe K 

ihJWi L,TRJCj&*IC£*]© y > <t & to > W * * 



HIB¥4-180S21(4) 
y > ft , a y > k * * n s> © & fit t 

/U * x X f- ^ x 7*.=-;UxX-r^tt£ , $;&flDt, 
T t J: ^ o 

ffi ^ t fl A if 7 -r ;w a i= fi* % t & flSE fi . * *^ 6 

* ■* * * y xxf-^**»«Ktr0ftH©*is 

JSrlSi is B b * © 5£ L * # g T * ni* 5fe IS 
it«:ii:i^TSil$n4o * © BR * 7 << ;U 

a s ® # & i± * aD^Ai/HttToiaacJ; 

f»iRis*«ft)5Sf*^ jft*aa«r©aflt% * % a 
sf£-*-*&#£5£«>*o w a tf , i 

(Tg-10) - (Tg + 4 5) r © 15 H ( (& L > 
Tg : # 'J x^f ^K0^7XG»iaffi) ^ ft s 2 



(T, -15) ~ ( T i + 4 0) tOlflffl^il 

* 8 tt H ± . «r t=: 1 0feEX±tK*mm*t>M1R 
t * t X ^ • E I: 4 /: , il S S & K 1 8 0 ~ 
2 5 Ot, I i: li 2 0 0 - 2 3 0 t O 15 a *^ « 

Ht*ui'. :ni:^titt)li, » ill n tt ic 
flinfc — ttEiDj^yx^x^^^^^^ii^ct 

<-*7*fj),Z h |CjBt'*©6<JfFtLC*ft<* cnic 

H£sn**>©?i*tt<% * at ffl & % asffl^^ 
io t »*ffi7W^^<p©ft6©^»^t>i£< a ffl 

* C £ # T # * „ C©J:^nC7<^A|c(B 
ft . tt»i:iS»LT()*hfcaiWttO**» 

* C £ *< T * h o 

C * it ff ] 
« c ft W * * . 



(1) ao-f^^s/y^ta^o^^taaofffB 

a o ^ ^Ji/ V'J t^i"^ - h ± K ft M 

* * L & * ^ISBf S@»»TtS«U ft 
^ 1 0 0 0e©ffi«^^S ( m ) Tff.ffiL/io 

(2) it # *S <0 ® 

£Xx>U*«SUS-30 4«l#'f K o - /H= 
- £ 55 # "C S5 i8 . fi^BICt D olj, # W K o - 

? L . 1 ft * £ ft £ L * «» 

1 ft fitt©ft£*^fc<ttL 

2ft 6 ft © % £ 4> t * 0 

3ft e » © ft ^ « o * 

( 3 ) » 0 tt © W « 

^'f/UAts ASTM-l894B)^CJ:oT 

(4) «®Dflfi©ffffi 

7-f;UA«r, JISB06 0 1(wt>C-9--7D 

SSI JE » fll fi 0. !5m ^ * ^ h*70.0Sim©*ftTT 



-150- 



* & » ¥ *9 ffl * CRa) tffilStfco 

% m w 1 

¥ *3 ti & 0 . 3 5 ^ m©3 D -< ? Jl is U i3 tl^ 
1 0fift2Bt-^^L/>/U n-;U9 0 St * SB £ JiO 

jiafPtt*ffl^"c*»ttLfc. « * ? y k * * * 
'j > y ffl t l 3 - r y •> k * •> * o t' ^ h u 

/ h * ■> *> 5 > * Q. 1 ft ft flU * 0. I ft ft SB & »n 

^^•>')U5'J (A) tt^^'J (A) 

icr^y/Ufc/T^u/Ufc^f-^i^^-*' ( & ft 

& it 7 : 3) ft ft & f* £ 0. 1 filS5«JD ttltfi 

Tii$r 0 i*~fcr>KT*tt&sL, * a *« 7 * y 

;U Bt / 7 ? U ^BE^ f-^xx-r^ftft^ttTttft 

$n^3o^^;wi/'j^x7'; (B) * fi <, 

x f- u > / y n-;U6 4ftft«U=ttfcibTllFi* 

T/* ->>)Z>IIJSItI»tllDitiXf^J!*R 
JC * ff tt « , BE ft 7 > * * > 0. Q3S ft S£ £ h 
y > ^ ;u * x 7 * - h0.03fi*SJ*jtra^-s s & r: 
fc^RftUfcx^y (B) 10.03 £ s m * & Jra l 



4-180921 (5) 

ft # , ft«£RJ6*fTtN © ft & 

# * » . 

»*ftfc#yx*x/uttJ&«j*JBv». & # * 
0 3.3 £ . ft }. $ fS . ll&SSSt 2 1 5t, ftft& 
a^rf8J5^©^#lcTW$ 1 0 n m © ~ g 7 
^ i I: 1? L /: « it,n^7>(^A|iRa = 
0.015 fi m * a, = 0.33, 

□ >< ^ ^ *> y A ?©&&*> < x It * tl C # 
t i: ft *i /: 7 t ^ •> ft o 

3 D-f ^A^i/'J *<0^i§tta, & fltJ ft , 7 ^ 

y > mo mm* « aa ft . -«s:ic:^$nft{t^ 

«&©«&, fln ft * £ E L , l*WU^»o^ 
ttr — wsi**yxxf'A7-</u/.*»/i. - ft 

it « si fife a 1 

> f U7 ^ u - n o o siei> xf-u 

>^y 4fi*8CtCtt«Et UTftSt^r* 



*i ^ ft & , KitT***^. 03ftft«5£ MJ>t 

btifc'>7>*vr'j>/jwja8x7'j ca) 

10. 02 fifttttrKftllfcflU fiHS&KfcfcfTtN 

HWttSC 0.616 © ft £ f* * # ft c 

» 6 ftfc* 'J xxf ^ttgttttffl IN 

3. 3 ft , tt 3. S ft . fft & S £ K 2 1 5 fft & 

I^IW5&0^#i:Tl9$ 1 0 // m © ~ & {* 7 

0.015 Mm, ;i s = 0.33. W**£14ffffi28T3 
o-f^;US/y*tt^©K«*<*?)Bl|t«ttfc»^ 

itt*3Sttfl2~5 

3D-f^^'>iJ*(D^^fift, & »B ft . *7 7 7 

& © a s , s ao « * £ e u , & & w i t mmo % 

i07-f;i,A©ffffiej|iJ2i:^Lfc*<, it * 
fttto^r^Htffi L t> © t ii a> ft „ 
C ft 08 © » Jft ] 



£©«*o£j&<affT*4ft«>> 3 o -f ^ /u •> y * 

A, **VW**©f&©&J&SKi5^Tfc*r*»T* 



-151- 



?*Bfl¥4-180a21 (6) 



« x 









> r ffj 




a it % to 


7 •< 




ft 






mm* 

(tlSO 1) 


a a 


fiS tD ft 
(£*SS) 2) 


a s<*> 




& m * 

I'M M IBTl *\ 


Ra 


8 




nmm 1 


0.15 


i 


2-fQyF4 l^oti 


1 


(A) 


32000 


1 


A (lit 


n it 




2 


0.55 


2 




0.5 


(B) 


28000 


3 


un 


0. 30 


IIS 


3 


0,60 


5 


*■ 


1. S 


(C) 


15000 


5 


o. on 


0. 31 


IK 


4 


0.35 


0. 5 




0. I 


(C) 


10000 


2 


0. 016 


0. 32 


1© 


5 


1.00 


1 




1.5 


(D). 


2000 


0. 5 


0.020 


0. 31 


1& 


6 


0.70 


1 0 




!. 0 


(E) 


1500 


10 


o. on 


0. 30 


IIS 



(£) (A) T^y^M/r^y^Btyf-^x^r^*^** (&S&Jt7 : 3) 
(B) T^'J^M/T^'J^M^^^iXx^Jt^* C#*£lfc8 : 2) 

CO «; * ? y;u»x*f-/u&«&<* (#M&it7 : 3) 

(D) itVt+frt 91 'J^M 

(E) #'J7? 'JA'B 

1) 7j?ijiXf-/1/l OOUWLt©! 

2) 3D-f 50U*>'Jrt 1 O oaSffilcttLT©* 



S 2 





3 0^Ai"J* 


i3 y 7* > 7 JPj 


* s 8 a <t £ ft 


7 w ;u A « tt 




S 2X1 1 
(ttffi) 1) 


a a 


IS ft * 
(I18E) 2) 


a ««> 




® to « 
(USD 2) 


Ra 

Cum) 


V s 




itttXltm 


0.35 


1 




1 








0.015 


0.33 


2S 


2 


0. 40 


3 




0. 5 


(E) 


1500 


60 


0.016 


0.35 


2» 


3 


0. 30 


2 


y h y / h 


20 


(D) 


2000 


10 


o. on 


0. U 


2© 


4 


0.55 


5 




0.01 


(C) 


11000 


5 


0.018 


0.35 


3ffi 


5 


1. 00 


0.5 


3-WF+>7oe* 


2 


CB) 


29000 


0. 005 


0.020 


0. 32 


3© 



1) #>JiX7^lOOMffilw*tLT0« 

2) 3oW^->';aiOO*»ffiK*fLT©a 



-152- 



